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Purpose:

AThis chart book provides a summary of information that addresses the
occurrence of Legionnaires' Disease in Genesee County, Michigan, with a focus ol
2014-2015. It describes patient information that has been obtained after the

2014nnup 2dZioNBlITa 2F [SIA2yyHANBaQ 54

AData that support this document are the product of the enhanced surveillance
associated with an outbreak investigation. BeKond traditional passive disease
surveillance, outbreak investigations involve the collection of additional
information from patients that are related to the outbreak. This process can
include information from numerous sources, including supplemental patient
interviews, intensive review of medical records, and data available from death
certificate review. The information is compiled and analyzed to better describe
the outbreak and potential sources of infection

AVisualizations were created to assist in understanding the epidemiology of the
cases and summarize what is now known regarding exposures in Genesee County




Information for this report includes data that were made available to the Michigan Department of Health and
Human Services (MDHHS) subsequent to the 206 outbreak. This report includes information gleaned from
review of completed medical records, inherently delayed vital record (death certificate) information, laboratory
testing summaries, and environmental testing information that were either not compiled or not provided to the
MDHHS in 2032015.



Legionellosig Background

ALegionellds a type of bacteria that normally lives in wet and warm environments

AlLegionellecan be routinely found iIn mamade water systems, as well as in most
natural freshwater sources and séil

AlInfection most commonly occurs from inhalibggionellacontaining water particles
A Most individuals infected withegionellebacteria never develop symptoms of disease
A Pontiac Fever is rarely diagnosed since the mild symptoms lead few seek to medical attention

A Legionnaires' Disease is pneumonia froegionellebacteria

A Most people who develop Legionnaires' Disease have one or more health risk#actoss dzOK & F 3S
smoking (current and prior use), chronic lung disease (COPD, emphysema), a weakened immune system,
systemic malignancy, diabetes, kidney disease, or liver diséase

A Legionella pneumophilagrogroup 1 is théegionelldbacteria that most frequently causes
Legionnaires' Disease
Aazatd AYRADGARIZ & sK2 RS dédiogeldaftediaotharyhyilesion®la Q 5A &4 St 2
pngumophilaserogroup 1 (nofLpl) have a weakened immune system from underlying disease or medication
us

lvan Heijnsbergen E, et al. Confirmed and potential sources of Legionella reviemén Sci Techn@015, 49: 4794815.
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“Donohue M, et al. Widespread molecular detection of Legionella pneumophila serogroup 1 in cold water taps across théatéstEd\Bon Sci Techn@014;48:3148152.

5Kruse E, et al. Prevalence and distribution of Legionella spp in potable water systems in Germany, risk factors astiocateahvimation, and effectiveness of thermal disinfectiéim J Infect ControR016;44:47474.
STravis TC, et al. Survey of Legionella species found in ThaitsdiMicro 2012, Article ID 218791.
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Legionellas a type of bacteria that normally lives in wet and warm environmerggionellacan be routinely
found in manmade water systems, as well as in most natfireshwater sources ad soit.

Infection withLegionellébacteria most commonly occurs from inhalationL@&gionellacontaining water particles,
but can also occur due to aspiration (breathing in water as you drinking).

Most individuals infected withegionellabacteria neve develop symptoms of disease. Others may develop
Pontiac Fever, which is rarely diagnosed since the mild symptoms lead few seek to medical attention.

LegionellahA Y FSOGA2Y OFyYy €SIFR G2 | RAF3Iy2ara 2F LloSedzy2y Al
GAOK [ SIA2YyYIFANBAQ 5AaSaSoKpabl afy/ SAaERNRYRANB] KEI Ol B NE
smoking (current and former smoking), chronic lung disease (COPD, emphysema), disorders or medication use
leading to a weakened immungstem, systemic malignancy (cancer), diabetadndy disease, or liver disedse

Legionella pneumophilserogroup 1 (Lpl) is tHeegionellebacteria that most frequently causes Legionnaires'
5AaSlFaS® az2add AYRAODARZ fa 6K2 RS JbBepignklpcermii. yhght A NB & Q
Lpl) have a weakened immune system from unded disease or medication use

Sources:

(1) van Heijnsbergen E, et al. Confirmed and potential sourdesgibnellareviewed. Environ Sci Technol. 2015, 49: 47975.

(2) Centers of Disease Control and Prevention. What clinicians need to know about Legionnaires' Disease. Retrieved fréid/2017
https://www.cdc.gov/legionella/downloads/féegionellaclinicians.pdflast updated 5/15/2017).

(3) Burillo A, et al. Microbiology and epidemiology of Legionnaires' Disease. Infect Dis Clin N Am. 20717;31:7




Legionellosig Background 2

Aldentificationof Legionellabacteria from a source does not necessarily
indicate a risk for human disedse

ACommon sources of transmission to humans include showers/faucets, cooling
towers, hot tubs, fountains, hot water tanks, and large plumtspstems®

ASources never or rarejssociated with human disease include surface water
(lakes, rivers), groundwater, rgior natural soift-3.6

ADiagnostic tests used to identifegionellebacteria in clinical specimens
Include urinary antigen testing for Lp1, culture, paired serology, direct

fluorescent antibody (DFA) testing, and polymerase chain reaction (PCR
testing®

and potential s s of Legionella revBmanin Sci Technd015, 49: 4794815,
-y & ySSR G2 1y2 I 6 2 s/ wévdc 200AEdioheNBdaviml o’ i GoneilS libic am"‘mamepﬂﬁeasmsmmn nmt FNRY
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etection of Legionella pneumophila serogroup 1 in Idwt tp theatm;tEd\B Sci Te hal01448314&152
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E, en Legionella spp in po t ble water yt ms in Germany, risk factor: sm aéahvination, and effectiv of thermal disinfectiém J Infect ControR016;44:47474.
vis TC t al. Su n/ey fL egiol II p s fou d ThaitsdiMicro 2012, Article ID 218791.
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Identification ofLegionellebacteria from a source does not necessarilyigate a risk for human disease

Common sources of transmission to humans include showers/faucets, cooling towers, hot tubs, fountains, hot
water tarks, and large plumbing systefiisSources never or rarely associated with human disease include
surface water (lakes, rivers), groundwateain, or natural sofif*.

Diagnostic tests used to identibegionellabacteria in clinical specimens include urinary antigen testing (UAT) for
Legionella pneumophilserogroup one (Lpl), as well as culture, paired serology, direct fluorescent antibod
(DFA) testing, and polymerase chain reaction (PCR) t&stirigh can pick up many types lofgionella

Sources:

(1) van Heijnsbergen E, et al. Confirmed and potential sourdesgibnellareviewed. Environ Sci Technol. 2015, 49: 478975.

(2) Ceters of Disease Control and Prevention. What clinicians need to know about Legionnaires' Disease. Retrieved 7/14/2017 from
https://www.cdc.gov/legionella/downloads/fédegionellaclinicians.pdflast updated 5/15/2017).

(3) Burillo A, et al. Microbiology drepidemiology of Legionnaires' Disease. Infect Dis Clin N Am. 2012731:7

(4) Donohue M, et al. Widespread molecular detectioh@fionella pneumophilserogroup 1 in cold water taps across the United States. Envron Sci Technol.
2014;48:31453152.

(5)Kruse E, et al. Prevalence and distributioh@fionella spjn potable water systems in Germany, risk factors associated with contamination, and
effectiveness of thermal disinfection. Am J Infect Control. 2016;444470

(6) Travis TC, et al. SurveyLefjionellaspecies found in Thai soil. Intl J Micro. 2012, Article ID 218791.




National and Statewide Legionnaires' Disease Incidence Trends

National Trends Michigan Trends
a ™
_ Legionnaires' Disease Is On The Rise Legionnaires’ Disease Rise in Michigan 2000-2016
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percentbetween 2000 an@014. Michigan experienced a 3pbrcentincrease in the rate between 2000 and

2016 or abouta 13 percent Yy dz £ Ay ONBlF aSd aAOKAIFIYyQa KAIKSAG AYyOA
[ SAA2Y Yl ANBAQ 5AaSlrasS OlFrasSa LISNI wvanInnn LIR2LIzZE FGAZ2Y 03

popuation).

The reasons for increasing rates of Legionnaires' Disease are likely multifactorial including:
1 Increased use of diagnostic testing due to an increase in clinician awareness and testing availability*
1 Improved reporting of the disease to public liba
T ¢NHzS AYONBlIaS Ay FNBIljdzSyoOoe 2F [SIAZ2YYIlIANBaAQ 5A4aSH

o

0]
0]
0]

Increase in number of persons with medical conditions or immunocompromising medications that
put them at high risk for Legionnaires' Disease

Increase in number of persons at high risk duenawgerall aging population

Aging plumbing infrastructure

Changes in climate

*No reliable method has been identified for determining the relative contribution of increadsesgionella
diagnostic testing to overall trends of Legionnaires' Disease rates.
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Investigation Methods and
Definitions
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Legionellosis Case Definition

AClinical Description

AlLegionellgsis is associated with two clinically and epidemiologically distinct
AtftySaasSay [SIAA2yylFIANBaQ 5AaSlasSz ¢
cough, and clinical or radiographic pneumonia, and Pontiac Fever, a milder
iliness without pneumonia

ALaboratory Criteria for Diagnosis
AConfirmed

A By culture: isolation of anlyegionellaorganism from respiratory secretions, lung tissue,
pleural fluid, or other normally sterile fluid

A By detection of_egionella pneumophilserogroup 1 antigen in urine using validated
reagents

A By seroconversion: fourfold or greater rise in specific serum antibody titeegoonella
pneumophilaserogroup 1 using validated reagents

14




From a public health perspective, a case of Legionellosis is defined based on clinical informatcedppvi
health care providers and laboratories.

The surveillance case definition is a set of uniform criteria used to define a disease for public health surveillance.
Surveillance case definitions enable public health officials to classify and countoasestently across reporting
jurisdictions. Every year, case definitions are updated withtl&Centers for Disease Control and Prevention

(CDC) using Position Statements developed by the Council of State and Territorial Epidemiologists (CSTE). They
provide uniform criteria of national notifiable infectious and nmrfiectious conditions for reporting purposes
(https://wwwn.cdc.gov/nndss/conditions/notifiable/2018/infectioudiseases/)

Confirmation of Legionellosis is defined as a case of illnesslerinonstrates the symptoms of the disease AND
has laboratory determination of the presence of the causative orgarisgignelld.

15



Culture Testing

AA sputum culture is a test to detect and identify bacteria or fungi that
Infect the lungs or breathing passages. Sputum is a thick fluid
produced in the lungs ania adjacent airways. A sample of sputum is
placed in a sterile container and sent to the laboratorytésting

ATheexperience of laboratory staff is also important, and laboratories
experienced at.egionellaculture are more likely to recover the
organism

wSttSNE [ @ CFNIKS 28AyaidSays aSt gay t oCLlinkafIRectiosgMiReastdiume 3} I98ue B, 1 daduarg Z083, FAgeEHBBA & 2F [ SIA2y Sttt LyFSOlAazys
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Obtaining material (i.e. sputum) from patients that can be cultured_ggionellagrowth in the laboratory is
important for two reasons. First, cultures can identify any additional serogroupsgibnellahat may not have
been detected by urine antigen testing.

Secondly, clinical isolates that are cultured from patients can be compared to environmental isolates obtained
from water in fountains, cooling towers and hospital water systems, to enhance epidemib@lodjngs with
laboratory matches at the genetic level for the organism.

During the outbreaks of 2014 and 2015, the public health community strongly encouraged that ALL Genesee
County hospital§ obtain a sputum specimen at the time of urine colleabio AT for ALL patients in the
NEO23Iy Al SR NARA&a]l OFUOSI2NASAE F2NI [ SAA2YYI ANBAQ 5AaSlH &¢

(s}
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6469
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Standard Public Health Case Investigation

Health care provider

A Local health
d'@9“°ses. department State and local public
Legionellosis ; P ; health review data in
o interviews assigned !
Refers to Michigan cases MDSS to describe
Disease Surveillance trends in disease
System (MDSS) May gather other incidence and identify

information such as
health records and
enters into MDSS

potential sources of
infection

health department
where case diagnosed

18




Potential cases of Legionnaires' Disease are identified through laboratory testing by health care providers. Cases
are referred for public health assessment by the healthcare and latigrabmmunities via the Michigan Disease
Surveillance System (MDSS). When referrals are made (either manually via a web portal or via automated
electronic transmission), they are immediately geocoded and assigned to the appropriate local health jumisdictio
for follow-up. The MDSS automatically refers potential cases of Legionnaires' Disease detected in Genesee
County residents to the County Health Department.

Interviews are conducted of case patients (or their proxies if the patient is too ill to be interviewed) to gather
information about disease onset and any exposure to potential sourcesgbnellgsuch as water towers).

Information on symptom onset, pignt residence, recent hetdl care received, recent travednd other variables

I N O2ff SO0SR (2 dzy RS NAheldgtacollécked abdut each cakdlisientéed intOthe K A a (0 2
MDSS and reviewed at state and local level to identify chamgesnds of disease and potential outbreaks, as

well as identify potential sources of infections.

The sooner patient interviews are completed by local public health staff and entered into the system, the sooner
exposures can be evaluated to better understl trends and commonalities of exposure. Significant delays in the
conduct of interviews slow down the identification of exposures that could be remediated to prevent other

people from becoming infected. Further, delays can contribute to recall biasti@nis will recall less about

GKSANI SELIRadzNB& LINA2N) G2 AftfySaa 2yasSi AT GKS LI GA Sy
diagnosis. Delay also increases the risk that a patient will be lost to fajipwas the challenge of trackinigwn

patients to conduct interviews increases with time.

For 2014, during the first wave of iliness, an average of 201 days passed between the MDSS referral of the patient
to Genesee County Health Department and completion of patient interviews. GeGessgy Health

Department failed to accept the MDHHS offer of assistance and failed to complete patient interviews in a timely
manner. In 2015, when MDHHS staff were assisting, patient interviews were completed an average of 4.6 days
after referral, with anedian of one day.

19



Suspected Outbreak: Enhanced Case Investigq

Extended Patient Review death

medical

Questionnaire records certificates

Environmental Geocode
and laboratory residence by
data water system

Examine billing
records
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An outbreak may be suspected when there is a significant increase in cases reported or a common exposure(s) is
identified. An enhanced public health investigatiommglertaken to identify a potential source(s)lofgionella
exposures that can cause infection. The information from initial interviews informs the development of outbreak
specific questionnaires, further examination of data, and analysis. This procegssaslinformation is found

out about cases and potential exposures.

The enhanced investigation in response to the 2014 and 2015 Genesee County outbreak included the collection

of a substantial amount of additional data, much of which was not readidylable during the initial

investigation. Data were collected to identidinyLegionellaexposures patients may have had during their

incubation period the time window when the exposure to theegionellebacteria that infected the patient

would have occurred. Of particular concern are buildings that are at higher riskhbadriveg and transmitting

Legionelldi 2 LIS2 L) S RdzS G2 (GKS o0dzAf RAy3aQa &GNHzOGdzZNBxX &Al
susceptibilities of people found within. For example, buildings with more than ten stories and health care

facilities are at prticular risk of transmittingegionellal 2 LI §ASyGao ¢KS (1Seé& (2 LINBGS
for building owners and managers to maintain building water systems to reduce the tisgiohellagrowth and

spread.

The enhanced investigation i®24-2015 Genesee County dareak focused on key objectivdsat required
multiple data collection and review steps:

Objective Onetdentify status of exposure to high risk settings and buildings for all cases.
1 Interview patients with extendedquestionnaire, ranterview patients with incomplete data.
9 Gather additional medical records, including death certificates, whenever available.
1 Review additional data from hospital infection control.
1 Review health insurance billing claims data for sonteepgs unable to be interviewed.

21



Objective TwoAssess place of residence during incubation period for all cases.
1 Geocode all incubation period residential locations onto a map oftim watersystem We did not
include acute care healthcare facilgias places of residence.
1 Compare addresses with residences recei¥ingt water(including outside Municipal boundary).
1 Compare case addresses with utility billing records for the incubation period.
1 Review historical water use data by residential addrebsained from the City of Flint.

State and local public health reviewed supplemental data to describe trends in disease incidence and identify
potential sources ofegionellanfection.

22
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Other Outbreak Investigation Case Definitions

AConfirmed case laboratory confirmation otegionelldn a person with
clinical illness compatible with Legionellosis

ASporadic case: Legionellosis case with no common exposures to other
Legionellosis cases

AHealthcareassociated cadé: A person who visited, worked, or stayed in a
hospital in Genesee County as an inpatient, outpatient, visitor, or employee
during 2 weeks prior to Legionellosis symptom onset date

A Possible healthcarassociated: Anjiealth care facilitexposure for a portion of 14
days preceding symptom onset

A Definite healthcareassociated: Continuous exposure to a hospital or {emm care
facility for the entire 14 daygreceding symptom onset

*https://wwwn.cdc.gov/nndss/conditions/legionellosis/caskefinition/2005/. Accessed June 16, 2017.
2Soda EA, Barskey AE, Shah PP, et al. Vital Signs: Heajth&are2 OA I (1 SR [ SIA2y Yyl ANBAQ 5 A and alm§e MeoNditdnitah Unifed States, 12G15. MMWME Morb Martal{wkly Kief 2017;66;58. DOI:

http://dx.doi.org/10.15585/mmwr.mm6622e1.
Shttp://iwww.michigan.gov/documents/mdhhs/Legionellosis_investigation_guidance_070516_530365_7.pdf. Accessed June 16, 2017.
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The definitions above were used to determine different types of cases, including confirmed cases, sporadic cases
and health care associatarhses. National definitions were used, includiragn the Council of State and
Territorial Epidemiologists.

Sources:

(2) https://wwwn.cdc.gov/nndss/conditions/legionellosis/cadefinition/2005/. Accessed June 16, 2017.

(2) Soda EA, Barskey AE, Shah PP, et al. Vital Signs: Healts@miated Legiy y  ANS&Q 5A4SIasS {dz2NBSAttlyOS 5FiGF FTNRY
Areat United States, 2015. MMWR Morb Mortal Wkly Rep 2017;66;588. DOI: http://dx.doi.org/10.15585/mmwr.mm6622e1l.

(3) http://wvww.michigan.gov/documents/mdhhs/Legionellosis_istigation_guidance_070516_530365_7.pdf. Accessed June 16, 2017.
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Timing Investigation Definitions

Alncubation Period: the 14 days prior to Legionnaires' Disease
symptom onset

AOnset Date: Date of onset of the first symptom(s) consistent with a
diagnosis of Legionnaires' Disease

AReferral Date: Date that the case was reported to public health by the
diagnosing healthcare facility, laboratory or provider

AOutbreak Associated Death: confirmed case of Legionellosis who
passed away during their treatment, within thirty days of dlscharge
FYRK2NI KIFR [ S3IAZ2YYI ANBQa 5A4aSH
death certificate

26




Outbreak specific definitions were also determined for incubation period, onset date of first symptoms, MDSS
referraldate, and outbreak associated death.

LyOdzol GA2Y tSNA2R FT2NJ [ SIA2YyYlIANBaQ 5AaSFasS Aa dzadz f
investigations, it is routine to consider an incubation period of up to 14 days prior to symptom onsetresldefi
by the Centers for Disease Control and Prevention.

Onset date is the date that the first symptoms of Legionnaires' Disease are recognized, such as malaise, fever, or
O2dzZaK® hyasSid RIFIGS A& ARSYUATFTASR FNRY GKS OlFasS AyidSNI

Referral Date is the date that thesmwas reported to public health by the diagnosing healthcare facility,
laboratory or provider. Referral Date will be the most complete dates for any reportable disease, given that any
reported case must have a referral date as a prerequisite to entrytir@dlichigan Disease Surveillance System.

Outbreak Associated Death are deaths that occurred to a case of Legionnaires' Disease. Patients who passed

away during their treatment, within thirty days of being discharged from the health care facility,amhad

[ SAA2YYIIANB&aQ 5Aa8FasS tAaA0SR Fa  O2yGNROdziAy3a FI Of:
outbreak associated death.
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Geographic Definitions for Exposures

AResidential exposure variables

AFlint water: Primary nofhospital during the incubation period (184 days
preceding symptom onset, for nesutbreak and outbreak settings,
respectively) at a location actively receiving Flint municnger

ANon-Flint water: Primary notospital residential address during the
incubation period (1€L4 days preceding symptom onset, for routbreak
and outbreak settings, respectively) at a location serviced by a source of
water other than Flint municipalater

28




The geographic definitions for neential exposure variables above are specific to this outbreak in Genesee
County.

Information about where a Legionnaires' Disease patient was living during their incubation period was mapped to
determine if the residence was served by fAlent watersystemor not. A residence not oRlint watercould
receive water from another municipal system or community water supply or from a private drinking water well.

29



Other definitions

AEnvironmental Isolate: Bacteria grown from a sample collected from a
suspected source of infection (e.g., building water system sample)

AClinical Isolate: Bacteria grown from a specimen (e.g., sputum)
collected from a patient

AUAT:Legionellaurinary antigen test detects the presence of antigen
specific toLegionella pneumophilserogroup 1, the most common
bacterial causing human iliness, accounting for ~80% of Legionellosis

caSes

30




Results
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Culture Testing Submissions From Hospitals
2014¢ 2015 Legionnaires' Disease Cases in Genesee County, Michigan

33




Collection and Submission &putum Samplefrom Genesee County Patients
gAOGK [ 2y TANY DeafeIDRO2AFLI6 A NE & Q

Confirmed LDpatientswith [ 5 LJ GA Sy

Hospital of Diagnosis* LD patients any sputum culture culture for Samples submitted to Samples with viable
(by year of onset) reported collectecn Legionelldt MDHHSBOL or CDC isolates (egionellagrew)
2014
McLaren Flint 17 1 (6%) - - -
Hurley 13 1 (8%) - - -
Genesys 5 - - - -
Hospitals outsidegGenesee County 5 - - - -
2015
McLaren Flint 31 16 (52%) 6 (19%) 2 (6%) 1 (3%)
Hurley 3 3 (100%) 3 (100%) 3 (100%) 3 (100%)
Genesys 12 9 (75%) 4 (25%) 7 (58%) 4 (25%)
Hospitals outsidegGenesee County 4 - - - -
2016
McLaren Flint 5 1 (20%) 1 (20%) 1 (20%)
Hurley 5 3 (60%) 3 (60%) 3 (60%)
Genesys 6 3 (50%) 3 (50%) 1 (17%)
Hospitals outsidegGenesee County 1 - - -

*Guidance on respiratory sample culturing was targeted to the 3 Genesee Cobospitals. “Based on review of available medical records, which
may beincomplete. - = Zero samples collected/submitted

34




During an outbreak, hospitals should obtain a sputum sample from every suspected Legionnaires' Disease
patient. The table above provides thember of patients each hospital treated, the number of sputum samples
each hospital obtained (either respiratory or specificallylfegionellaesting), the number of samples that were
shared with the state health department laboratory to determine whatetyof bacteria were in the sample, and

the number of submitted samples which were found to be testable in the State laboratory. Knowing the detailed
analysis of the bacteria in the samples can help understand where people were infected and what needs to be
done to prevent further infections.

NO specimens were provided to the MDHHS Bureau of Laboratories (BOL) from any of the 2014 cases of
[ SAA2YY I ANBAQ 5AaSlraS Ay DSySasSsS /2dzieéeod

Twelve sputum specimens/isolates were delivered to the BOL from case$5nQ@Dthel2, eightwere viable
(testable). Four were found to be nemable (i.e., no growth in laboratory or the sample contained contaminated,
untestable isolates).

1 Hurley Hospital submitted samples to BOL from p@ftentof the Legionnaires' Disease patients treated
at their facility; Genesys Regional Medical Center pexygamples for 58ercentof patients.

1 While McLaren Flint treated 31 patients for Legionnaires' Disease in 2015 and collected 16 sputum
samples, onlywo samples were submitted by McLaren Flint Hospital to MDHHS$sBQdercenk.

0 These two specimens were from two of the earliest patients treated at the hospital in 2015 and were
submitted before the general increase in cases was recognized (June 2d5hat point, no
subsequent samples were received by BOL, even as patient counts increased dramatically through
early August 2015. It would have been clear to the hospital that many of these patients had been
recently treated in McLaren Flint Hospital.

o Throughout 2014015, no environmental isolates from any positive environmental tests of the
aO[ I NBYy CtAyGiQa LRaloftS 6FG§SN aeaidSYy oSNB &adz Y
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comparison to clinical specimens. Four samples were provided franexternal cooling towers in
August 2015.

o Genesee County Health Department reported to MDHHS that GCHD staff had directed that McLaren
Hospital retain any isolates for further testing at a later date.
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Case Demographi@nd Residential Geography

2014¢ 2017 Epidemiology of Legionnaires' Disease in Genesee County,
Michigan
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20142015/ 20162017 Legionnaires' Diseaagsenesee County
Demographic Data

20142015

Total Confirmed Cases: 90

2014-40
2015 50

Age

Range: 2®4 years (Median: 65.5 years; Mean: 65.4 years)

Sex
Male: 47 (52.2%)
Female: 43 (47.8%)

Health Risk Factors

Underlying medical condition§2/74 83.8%)
(16 individuals have an unknown underlying medical
condition status)

Current/former smoker: 57/73 (78.1%)
(17 individuals have an unknown smoking status)

Not a current/former smoker and no known underlying
medical conditions: 3/73 (4.1%)

20162017

Total Confirmed Cases: 30

2016- 17

2017-13
Age

Range: 3®0 years (Median: 60 years; Mean: 62.1 years)
Sex

Male: 15 (50%)

Female: 15 (50%)

Health Risk Factors
A Underlying medical conditions: 22 (73.3%)
A Current/former smoker: 23 (76.7%)
A Not a current/former smoker and no known
underlying medical conditions: 2 (6.7%)
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In 20142015, there were 90 confirmed cases of Legionnaires' Disease in Genesee County-2012016ere

were 30 confirmed cases. The ageaga for cases in 2014 and 2015 outbreaks426years) falls within the
expected range based on historic data for Michigan and the nation. In 2016 and 2017, the average age of the
cases was appraxately three years younger with a two percdawer percenage of male cases than in 2014
2015.

Enhanced information for comparison between outbreak and-natbreak years is only available for cases from
20142017, when a supplemental data collection tool developed in 2015 was employed in response to the
outbreak. Eightyfour percent of the 2014 and 2015 cases presented with existing underlying medical conditions,
compared to 7Jercentof the 20162017 cases. Not only does the presence of existing risk factors increase the
likelihood of infection following expaose to Legionellabut the higher percentage of eamorbidities can be
associated with a higher risk of hospitalization for treatment at the hospital where the exposuegitnella

bacteria took place.

The distribution of cases from 202015 wasconsistent with other healthcare associated outbreak described in
literature that included cases with increased median age and a higher case fatalitydteor to the 20142015
outbreak years, Genesee County cases presented with a younger mediésBagmars) and greater proportion of
male patients which is consistent with community acquired Legionrdissase patterns nationalh?3

Sources

LGarrison LE, Kunz JM, Cooley LA, et al. Vital signs: deficiencies in environmental control$dBntifA y 2 dzii 6 NB I { & tNérth[ SIA 2y Y
America, 200§2014.MMWR Morb Mortal Wkly Rep016;65:57684.

2 Jespersen S, Sggaard OS, Schagnheyder HC, et al. Clinical features and predictors of mortality in admitted patients witj+ @mtimu

hospitatacquired legionellosis: A Danish historical cohort stBiC Infectious Diseas2810;10:124.
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Cases rates of all confirmed cases associated with Genesee County
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identifies where the patient spent their incubation period, regardless of permanent residential address. This
assessment did not specify the amount of time the patient may have spent at that adadthestivo weeks prior

to illness onset.

The number of cases in a geographic area divided by the number of people who live there is called an incidence
rate. The rate makes it possible to compare the number of cases of a disease in geographic areas of different
population sizes.

Thesemapssiio GKS NI GSa 2F [SIA2YyYyIlIANBaAWY 5A4aS1aS Ay DSySa
LI GASYyGaQ AyOdzol 0A2Yy LISNA2R NBAARSYOS FT2NJ wuamn FyR
1 Rates are per 100,000 residents per year
9 The dark black outline depicts the boundary of the Citlfloft (enhanced in the second map)
o Note: Not all census tracts within Flint municipal boundaries are ofrliné watersysten) the water
also system extends beyond the municipal boundaries in several locations; some residents outside
the Flint municipal boundaries are &itint water.
9 The colors in the map correspond to the rate of cases (see legend). For example, dark puwatesnd
census tracts where there were more than 70 to 80 cases of Legionnaires' Disease per 100,000 people.

The cases of Legionnaires' Disease were distributed throughout Genesee County in both years. While there was
considerable variability in rates bgrmsus tract, there is no evidence of strong clustering, either within Flint or the
rest of Genesee County.

These rates do not allow for assessment of any possible-sca# clusteringope to fivecases) geographically.
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